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Abstract 

PROBLEM TO BE SOLVED: To provide a novel catalyst for a polycondensation reaction other than an 
antimony compound and a polyester manufactured by using the catalyst 

SOLUTION: A novel catalyst composed of an aluminum compound and a phenol-based compound Is used 
as a catalyst for a polycondensation reaction in manufacturing a polyester. In order to enhance the catalytic 
activity It IS preferable to co-user one or more phosphorous compounds selected from the group consistinq 
of a phosphonic acid-based compound, a phosphinic acid-based compound, a phosphinic oxide-based 
compound, a phosphonous acid-based compound, a phosphinous acid-based compound a phosphine- 
based compound and the like. It is further preferable to make an alkali metal-based compound and an 
alkaline earth metal-based compound co-exist in the catalyst. 
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[fS*^6 ] U >-(fc-^7i)>\ TiB-«^ ( 1 ) ~ ( 3 ) 
Htl] 

P(=0)R^(0R2)(0ie) (1 ) 

[^L2 ] 

P(=0)R^R*(0RO (2) 



P(=0)R'R'R^ (3) 

( 1 ) — (3) R'.RM^.RSJi-etl^fUfcirt 
7|c». ^itl~5 0<OMt7ic«X. 7|cKKi^:(i:^>Q 
t ^J±r;l^a ^ fiT- 5 y ^^^^^ 

§Cl~5 0<0^'fb*c*S?ra-t. R2.R3{S^ix-fti34i 
tc*«. ^lai-l Oco^-fbk*X$r«-r. /c^iL. 

v\ ) 

[lf*Jl9] B^3ll~8(OV^-fixMcieilc7)feWK*ffl 
^ t g ji $ ti/c tK U X T/l- . 

[|f$3ii 0 ] iir^'):!~x^)Vk^thmz. n^i 

^'Jx;^T;K7)g^:l^£. 

1 ] 5K';xxT;l'S:^-ri.li{c. 



y\Y.-^^ry^^yWfh t-C-KUxxx^utr^ttt 

50ppi!aaT<ofiT»t I) CI t ^ t ^^mm. i o 

[if^l 2] rffJxAx;HrSjt-r^|gt. 

LT20ppiiiJJtT<Ofim!lim. i t ^mfct-«.ii^^ 
1 0E^(O^'jx;?.T;K7)gii^r^. 

[0 0.0 1 ] 

[^Hjos-rseig^a-jf ] *^HH{i*f';xxx;i-a-^ 

^i3j:lX>in^fflv^T^$fi7tdfjx;^x;p:5:^>Wc 
U x;^x/i'C7)SS:5^fc:||^l, cOTft 0 . $ 4> ti¥ 
L<I4. ryf-^y-fL-^trfflv^^rV-^ffScD/JtyxxT 
-'Pfi-^MJi. fcJ;rJfiii^fflv^TM3g$fi7t^Uxx7^ 
f>lXt--K'J xxr/KiOilig^-Sfcrraf 1. 1 cOT'fe 

[0 002] 

^^y-V (OT. PET fcug-T) {i. liS»<J^feJ:tX-ft 

[ 0 0 0 3 ] PET {4, X^a47"l/7^;l'M*, L<{4 

T I' 7 ^ ^'^ f-^'l' xf- u > 3 — i: c7)XXx 
;Ht;t L<(4x::?.x>'l'3c^fc:J:-oTb'x (2-bHn^>- 
xf-;l.) xl'7;?l/-h&iS§L. iii^^Sig. 

y*%ai-f--?.^:ii6, PET \zw:f7^'^mmm^-thh\^ 

g*$-c. ry^^>'Sr-^*^v^*^iii!''*co;^i-^tf^yx 
[0004] w^s^mkh LT . ornery &^y^n 

T/-fe^>cO-fb-^$rfflV%|,^i:t\ PET ^JOMfe^i^ 
iJSi^WfJLTV^^. i^r. ^$IS^291141-ftfcV^T 

<nWS[^mkX'\t. *g^7yf^yS:-&t'5:V^;jtyx;?. 
[0 00 5] EiKbryf-^yoftbot^ri)®!^ 
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::iit:m^xmk^iit: PET iimi<m^th 
[00 0 6] HcDXo^. f-y-yTJia^i^^^^-h 
i/f-r?;?^- h 5- aj-\tUhmiD iVi^^ j>,Ut n 

im\^h-mifim^%Kx\^h. t^^-t^. ^K^ffm 

PET <^m^m.^%^\izm\-ti, c t \i^^-hx\^^x 

[0007] HS-fkryf-^xofti^o t^^iM^ 

i^o^swm^i^wcthw^^mmtLxM. yju^- 
'^Mt^mi}^mm^^tLX\^ii)K zcoMmi^mzm 

( 0 0 0 8 ] ryu s -»> A'fk-^ji-igfc^vSttic^^ 
Mzst^xmm-^m^b LTiSv^g4!a^vg'[t^*-r r t 

10 0 0 9] -^fc, 7 X y -Ji-^t^mamimjk^i 

bLXX<^ii,iXXi5*). ^Kx^x^KT^^^^jpgl 
[00 10] 

(^B3^mLJ:di:-fl.p|I] *^Bai4. T^^^y 
(001 1] 



^•r;Wcr)SiS«tt*>'F6]±-r ^ t fc ij L t i:|fflg|?S 

[0012] -t^i?^ . *^BJ{4±i2lgaomfti: L 

hTii'J:t.y.y')vm.-^fmiii.T/Zixim\^X^^fxfz 
J xxx/U^f)tJf{c^'J xxx;U<7)St:fr£5-^g^ 

[001 3] 

U xxx;p^ y xx-r;ucoSai:^$-il^l, 
nx'hi, 

[0014] :^mBM(ommmm^m^-ti7)i^5.--^ 

T^U}VMT;i^<-^A. y^Uymr/u^-ryj^^ y. 
^unpKT;l^S-'>A. fUlT/l'SxTtzA. ^xy® 

S-fLT/P^-^A. M®7';u5-'>A. uyMT;u$- 
•>A, *>?.*yK7';U5~'>A;2rfc'tfD4E^^^ 7>;|^5 
j^'^Ay hdf-!^^ T;!'* -'^Axh^-^-xf 

'^An-rn^^^rHf^ T)V^-t;M.iso-rx3^^ 
7'/US::i'>An-yfdr-9--f h\ T/l/5::i'^At 
F^i:T;^5r:'>Ar;^ndf■t^^ T/l' 
5-:^'>Ar-fe^;PT-b h:T'-h, r;U$::i'>Ar-fef-;l' 
T-fe-r— T;P$::i'>Axf-;l^7'-fehT-fe-r— 7" 

K^rh'<7)T;US^'>Adf N-fk-^, b ^)^^)V7)V 

'>A'fk-^ijj;tx;ii/i><ogs^j-jD*ii-»!i). ir-ftr/i-s 

7;U5-'>A, 7kK-fkT;l'$::^'>A, *S-fkmr;«^5 
x"!? Aii J: t;^T>'l' S A7-fe-f;l'T-fe h h^^i: < 

[0015] :^^m<^7;U^-^A{t-^<7)mSRb I 
Xii. %^tll^VJLX'r)l'</)i^y(j;i.t^y^$^^)i. 
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(c^LT5xio-7-o.ol^;l/*J»l: L< . Wiim L< 
l±l X 10- 6-^0. OOS^/l'Ti) t . 

[0016] ^m<omm^fmi:mm-hy x y 

;p_4_;^ f-;t/7 X 2, 6->''-tert-7'^/P-4-X^/P 

7x7-;!^, 2.6-i^'i^^'0'\=ifi';U-4-p{f-;l/7xy- 
yW, 2,6-y-f y7*Dtf;P~4-xf-;l.7xy-;P, 2,6-v- 
tert-r $ ;l/-4-y f-;U7 x 7 -/P. 2, 6- v-tert-;^- :?f• 
;^-4-n-rutV^7x>'-;^. 2,6-S''i^^DA.df J^;P-4- 
n-;t^'f-;P7x/-;U. 2--^ y7-oe;P-4-yf-;P-fr-te 
rt-7'f->»P7 X 2-tert-7'^/l^2-Xf-;l/-6-tert 

-3j-^'^;^7x7-;i'. 2--^ y7'^;^-4-xf•;^-6-tert- 
'^^i^;^7xy-;^. 2-f^:?U's^>-;P-^-n-7'f-/l/-6- 

y rn tVl^7 X y-yl^^ l , 1. 1- h y ;^ (4-t Hn=^ 
7xx;Wx^'>, 1,1,3-h'jX (2-yf^;l/-4-bHndf 
>'-5-tert-7'-f-;l'7xX;P) 7':?^, MJxf-l^y^iJ 
□->il^-t';^ [3- (3-tert-7'f-;P-5-;<f-;l^4-t Ho 
^>'7x-;l') rDf.:t^-h] ^ l.e-^^^yi^yf- 
[3- (3.5-i;-tert-7'^;l^4-h Hudf i^7x 
^;^) TDtr^r^-h] , 2.2-^:ti^'Xf-pyt'^ [3- 
(3.5->'-tert-7"^;U-4,4-t Ko^>-7xX/U) 7-0 
l^jJ-^-h] , N.N•-^:^^^^f-^yh';?. (3,5-i--tert 
-7'^;^-4-t KDdf-i^-th*Dxyi-$H) . 1,3,5-h 
(2,6-i'*^f-;P-3-h h'D=3ri/-4-tert-7'f-;Ky 
v/l/) -i y v-TJf 1^- h , 1 ,3, 5- h y 7. (3. 5-~^-tert- 
yf-;l~4-t Kn^i^'^Lyj^yu.) ^ y ^^77 1— h 1, 

B.S-hUX [ (3.5->''-tert-yf-;l^4-bKn:J^^>'7x 
x;l/) 7"ue:tx;U^df.ixx^/I/] ^yi^T-^j^-]. 
Mi X ( 4-tert-7'f-;U-2. S-v^ ^;l^-3-t K ndf 

^Vi^7^]y-h. 2.4-t'7 (n-^7f-;P 
f-jj-) -6- (4-t Hn:3f-i/-3,S->'*-tert-7'-5-;PrxiJ 

y) -1.3.5- hurx'y. xb^^T. [y^i^y (3.5- 

i^-tert-7"f-;l-4-t H i/- ) h K D >'y:^;>{ - ^ ] 
y^y. h-7 [ (3,3-h':^ (3-tert-7^yW-4-t Hn^ 
i/7xx;l.) r^iJ-yi^Ti^-y F) ^U3-;Px7.t 
;k N.N'-t'X [3- (3.5->''-tert-7-f;l/-4-hKDdj.v 
7x:^;P) 7-ne;t-;U] t K^i^'y. 2,2'-^^if $ 
Kfc*:t. [x^;1^3- (3,5->'-tert-7'^;P-4-t Kn^i/ 
7x:i;l') rae^:f-h] , h'y. [a-tert-T'f-yM- 
yf-yP-^- (3-tert-7"f-;P-5-y f-yP-2-t Ho^i^K 
yi^OP) 7x-;H f-1'7:?^— l,3,5-M>y-f;P 
-2.4,6-hU;^ (3,5-i^'-tert-7"f-;P-4-t KD^i^A;>- 

Ky-t£y^ 3.9-h'x [i,i-i;yf-;u2- {^s- (3-t 

ert-7f-;l^4- 1 F Udf £^-5-^ f-;l,7 ^ - ;p ) 7*n 
-;l':t^>'} X^;!/] -2.4.8,10-Th5^^-tXf n 
[5.5] ^VirijV^ 2,2-h';^ [4- (2- (B.S-i^'-tert- 
y:f-yi--4-t Fodri^vy-t^^yp^dri^) ) x^if i/ 
7x-;l'] rxiny^ $- (3,5-v^-tert-7'^;U-4-t h' 



i^y X x;|^ ) rn ySTil/^Sr/PXX-r;!/. x h 
7=^;^-Cy ■^;U-3-(3' .5'->'-tert-7'f-;P-4-h Kn^ 
i^7x::i;P)7'ne^:t.-h)^:}^>.^ ;i-^^'T>-;t/-3- 
0,5-v-tert-yf-/t~4-h Ko^f i/7xX;P)7-ntr;t 
l,l,3-Mi;^(2-yf-;U-4-t HD^v-S-tert- 
7'^;l'7 X -M y . ^:ti^'X^^ y-h'7,(3-(3. 5 
-S^-tert-7'f-;P-4-t KP=^ri/7 xr:yp)7*ai;:tif— 
h). x^l^yt*::^ (:t=^i^X^l^y) t'7t3-(5-tert- 
7'f';l-4-h Kn=3f ^--D- h h'lt^- , 

-9"^ f-'u y t'X(3-(3, 5-i^'-tert-yf-;l^4-b Kd^x 
7x:::;l/)7'Df:t^-h, h UXf-by25<«J rj-;U-h' 
X-t-JrO'-tert-yf-^M-h Ho^ v-5-y ^yP7 xX 

] 7'u e:t ^- h . 1 . 1 . 3- h >; y; (2-y ^;p-4- ( j- (3, 

5- i'-tert-7-^;P-4- 1 K U v 7 x X/P) r O \^it-)V 
i^] -5-tert-7"f-;L'7 x x/t^] 7'^' y^ f S: 

*>T'il., ^n^tOd*>. l,3.5-h';y^;l.-2,4.6-h 
(3,5-i^-tert-7'^;l-4-t Kn^^^^y^VP) < 
y-fe'y. X b ^^7.-[y^;I/-3-(3' ,5'->'-tert-7'^>/P 
-4-h Ho^>'7xX;l^)7*ntf^;T^-h)y:^'y^ f-;t 
i^'xfrV^-fy. (3-(3,5-i^-tert-y^;l^4-t h'ndf 
7 X x;U) r o h-:t hW^tLW 
[0 017] C:ii^><7)7xy-^;U^b-^^^Uxy.x 
)V<Dm^'!^\,zmist I. t J: -5 T T;i' $ X i^-ft;-^ 

[0018] *^BJc07x y-;um-g1^gco^*fc L 
tc^tLT5xio-7~o.01*;l.*<iff^ L< . t < 

{41 X 10-.6-0. oo5^;prJ)i. . 

[0019] 2|s:||Bjc7)aS6^M^t'J>.6r;l^Sx.>A-{|i 
•^J3J:y7xy-;pm^tjDi.T. -atL<« 
zmit<7) y y-fk-^Sri^-ts i t ti: 0 . lijivStt 

[0020] :mm<^ y yit-^t ixmizmMn^ 

t^xy -f y:t^i>--f S*y4-^yg^■^t 
S*;^7 ^ yg!^^, *;^7 -i ym.-^ip 

[0021 ] :^WMX'mo t^xt^ymMt^. t^xy 

x^^ys^'^^:■^, s*y.y -^ yK^k-^, *7.7-f 
y^^tli. -etL-fiiTiBs^ ( 4 ) - ( 9 ) T-^$ 

[0022] 

[^1:4] 
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o 




(4) 



[0023] 

o 

-i-o — (5) 



{0024] 

o 
B 

— P— (6) 



[0025] 

[-fl:?] 

-^-p— (7) 

[0026] 
Ut8] 

_p_0— (g) 

[0027] 

— p (9) 

[0028] *^Bj£7)*;^;^y^-f(:-&tit txfi. m 

y^y -i VKj^'^/I', >''7x::i;1^5i^X7 -f yK^xr:;!^. 
7x-;l/7^;^7-f yS, 7x::.;P;^;:?.7 ■<y®;'<^;k 
7x^;P;^^7^ yS7x^;i^^i:>Won-5. *^ 
BB07^::^7 ■< yjj-^-y-^ HS^^^fc LTJi. 
>''7x:^/^*X7 y:t=Sf-9--f h\ ^^;t^i;7x:x;i.* 
X 7 y:+=3r1f K , h U 7 x^X/U*:^ 7 y^df-t^^ 

[ 0 0 2 9 ] ije Lfc 'J yit^^^x' h . 

[ 0 0 3 0 ] ifc , *^BBc7) >j yit^b LXli. TIE 
(1)^(3) T-aSft^-fb^^fflV^Sii^t 

[003 1] 

[-fki 0] 



P(=0)R'(0R2)(0R3) (1 ) 

[0032] 

[-fbii] 

P(^)R'R'(0R2) (2) 

[0033] 
[flil2] 

P(=0)R'R5r6 (3) 

[0034] ( 1 ) ~ (3) rtl, Rl,R4,R5,R6|j:^ 

ti-e/iaiikiTkS. ^Si~5 Oi7)«-(b7j<9^«. *s 
t, ^KRm^ti^temnzm. ^^i~i 0(d^ 

^ll^ii^7 X 7^;l.^tO^S^jt$:-^ 
X.T-V^Ttj iv-.. ) 

[0035] *^Jc7) y y^fb-^ ttx\i. Ism 

( 1 ) - ( 3 ) Ri .R'.i^.!i^i)^mmm^^-th 
^x'hhit-^im^^h tm!m^<7)^i^tmu}it < t 

( 1 ) - ( 3 ) 4>. S ( 1 ) T'^^ix^-fb^^ 

[0036] *^H^<7)y y-fb^fc LxJi. mta. ^ 

^/Uifixji^ ySi^j>{ :< ^jlit^XTi-^yM'Jy x - 

7x~;U;^X7^yMi^'^f-;l^. 7x— /W^x^tiyK 
i^'^-^/K 7x:x;U3i^x*ys>''7x-/u, <y>^;i^7r; 

<yi^VP*:^*yKi^xf-/p, i/7 

x:x;t/;^;?.7-f yS. >''7x-;P;^j:?.7 ylt><f-;K 
i^'7i-;U*:X7-f y^7x^;p. y jL—)Ut-xy -( y 
7x-;i^:fv;?.7-f ySp<f-;i/. 7x::^/u*X7^y 

®7x-;p, i^*7x-;l'7}?^7-f yrt^^-y-'f 

x7 x:x;P)^:x.7 ■< y^t^^^ H . h y 7 x -;i/:jvX7 

x:x;l'*;^:^yiti;;>(^;l,, <yv;U*::^:i^yg?>'x^ 

[0037] *^Bf<J5 U y-ft-^cTJisMMfc LXii. m 
^iil)--KU x;?.-r;l/OS/;i?;p.-KyK^^ti;<f;i/,-ify^ 
i:'<7);^;^:}fyil^^c7)^^|^j3.- .y hc^iJl^iZfiLX 
5xlO-7M).01^;P*ijff * L< . 3gt»4 L<JilxiO-6 
'H).005^:;u-C?>.S. 

[0038] :^m(r>Mm^^X'h^T}Ui=i'-7Mt 
-^msXi/y X y-;L'^^tjDi.T . T;U;i? U^JR 
SW^ft^ c?Hb^MlXtT;P;& U dM^RX/^it h 
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[00391 T/U:^ V^RX/^ili^<7>it-^m/lZT 

^mBOfrjVtl U ±Ji^c7)fl6(c, Li . Na, K, Rb, Cs, iie,M 
g,Ca,Sr,BaA»<i>M{m^-at L < {iHSfeLh-^Hl:^ 

'iO-iaS, Wk. lis. uVs. ^ 

8. a-fbk^K. nMWi>i(r>wm^. 1-y 
y^ i:(r)^x/i'7i-. y^^ ^ ^ t' 

^.■^mimmm:^)Uii(ymm. ^mmju^^y^. ^\ 

[0040] :iKt^T)V:fi 'J#JR&l/'eilf>(7>ft;^M 

Xi±. 'i%^tli>^U:i^Xy-i\^<r>i^:(i;i,t'yW^^jflfl 
^^yWt^b'(0:^tl't^ym^^cr)^m&:3.-y h<7)^jl^ 

Mfc»*L<{i5xio-6M).05^;K7)MHT-&.i.C 



[0041] xxT;^os^t{i. ^ 

tMr^i. 'r\^y'?}VW.t:j^^vy-/^jzi-jvt<r>JLx 

^^/u^ t'iOf-l^ 7 :?;USor;i'='f ;ux;:?.x^i't x^v 
yi5''j3-;l.t<7)xx7^>'P3<m^^ff-o^m, fi^ 

^\ - 

[0042] :mm<r)Mmi. mm^Km>;^^j:t;>-r^ 

<7)x^ir;P3^RiQi, ffl^lE^^:i:cox^x;k3^M 

[0043] *^joam^Mii<o^Btaiji. 

xx-f;l'3S^gJ&7)K$^HU±3 it/^^cf^O^aog^ 
Mt^liW^^(DmkkmMizm\tth ;itmt 

[0044] ^^^mcrimm^nmcDmiVjmii. 
ji^Kc licomm^:^ ^ 'J t L < <is?rr3> ^ r i 

'J 3-/p:^i:t7)^it,xig-^L7^.: i,(7)^matXhX\^ 

TLj:\,^L. ^tii^im^commmizmaLxix 

t. 'Jyit^i5J:r//tfzliT}l'>!}U^mf^ii^ 
<n\Y.'m&mf\zr)Vij u±ii^&y^-etif,toft-^t 

bTt>J:v^L. z.itt^%:JA^(r>mmm.zmiLx%>i, 
[0045] *^BH<7)a-g■M^s^fflv^■rrff uxxx^'i'^ 

1^ii^#fflLTtJ:v\ ^:/cL. Ty^^^y-it-^tLX 
im^ Lxnhilh^i^V x;:?.x;l^fcJt LT T-yf^ yjg 

tT50ppinlUTcO4-C^iirr«.Ci:}{pJf^ i 
'OMtl<\i30ppai:XT<DRX'm\mZbX'h^ . 7 

y<7miiitpmz.o. ^vj^s^f-Mzmfi^'^msi^^h^ 
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I < {iioppmUTcogtmrti. ztTS>h. yju-^- 
[00 4 6] ^^mvm^^iihTy^'tyit^tL 

10 0 47] tfz. :^^BMcr>m-mmi±i'9 WL-^. 
[0048] *^BBtcm 3d^'Jxx-f;Pt Ji, 

[0 0 4 9] 'J:f}fi^^ymtLxii. nm. -^aym. 

iyi})V7f.y^^ \ .3—iy-^ti-^y-?yi;:^)V-:f.y^^ 
^^y~J^jv-!ii^y^^ lA-y-^U'^^^yi^i^jv-^sy 

^\zm^^ixhtmmS}^^i})Vif.yW.Mt:it\.t^cr) 
yW£ i: 

/I'^f'^'Sl. 1,4— :^7^^-y>''7:?;^t:>'K. 1.5-^ 
7:?Vyi/';^;K+C>ge^ 2, 6— t-7;5'^'y>'';&;^^C> 
e, 2,7— ^7:5'V>-i/;<?7U;KyB|, 4.4' -h'7 
j.~)V'J:f})i^^.y^^ 4, 4' -h'7x::^;P:^;U*y>'' 
4.4' -f 7x-;l'X— f;l^i;;e^;l^;Jfy 

1 ,2-t';^ (7xydf;^) x^'>-p,p' 

*>T\yy'^)\M.m.x/^y-^vyi/ii})V^.y^t < t 
2 , 6— :^7:J'^>•>'';|^;^,i^>'g*^^f i tV\ 
[0 0-5 0] Zilh=J:ff)U:r.ymm[^^^}\^if.ym 
tlx. x.i^yhVA)i^:tsy^. Tn^-^y AJUt^y 



y>ybK. h!;>5/>S. 3. 4. 3' . 4' -t'7x 
-)\^hy:^j\^yi(ym. }5XX/ZiXi^<7)X.XTJmi^^ 

[ 0 0 5 1 ] 3-;i^t LTIix^U-yj/y 
K 2-7-Dt:p>'i/y3-;K 1. 3-7-0^1^ 

i/x^l^y^rij h uxf-i/y:/ij 

1, 2-7'^^>'^^U3-;k 1. 3-7'f-V' 
>^'J.3-;t^, 2, 3-7'^l/yi/y3-;U, 1.4- 
yi-u'y^^V:3-)\,^ 1, S-'-^yrJ'yi/'^-yl., ^j}- 
'Of'/PrJ^Un-^U, i,6-A.dr-tys;:t- ;K 1, 

>-':t-;P. 1.4— >'^'n'\^1^yi;3f-;K i,2-v 

;'<:?y-;U. l,4->'^n^c^f.-^yi/^^'y-yl.^ 1, 
4-^:?D'sdf-»fyj;x:J'y-;l/. 1,10— f:*;<f- 
Uyi^'j3-;K K 12-h'T;&yi;^-;K ^yx 

^^y^^'Un-^K i^^}V^)M-vyy^j-3~)v. 
rh^;<'^-byi/';a JljK^^i; 

th'n^/y, 4, 4' -i^'h Hn^>'t';^7 
xy-;P. 1,4-h';^ (yS-t h'n=J^i^xhdfi/) ^ 
y -fe'y, 1,4-t':^ (>9-hh'Q:Jfi^xhdf>'7xx 
;P) X)Vt^y^ t';:^ ( p-t KDdfv7xX;l/) x-x 
;k ^x (p-t Kn=3f>-7xx;p) xyUd^y, h';:?. 
(p-bh'D^i^7x::iyP) ;<^y, 1, 2-b'X(p 
-h Hn^$/7x-;P) x:?y. fA7xy-;PA. t' 
x7xy-/i'C. 2,5-:^7:5'^y>'•:t-.'^. 
CO;?' 'J 3 -;Kixf - V y 3r=jf V- *%jn t / y u - 

n <^>i7);/ D d *>xf - u y 3-;i-t5 J:iX 1 .. 

4 -7^^ 1^ y ^ y n -;^*<^f i t v ^. 
[0052] ^Lix^-/^) ^-/l^m^^n^^mrjua-jut 
LX. hU;^f-n-;M;$'y. M;;><f-n-;i/X:^y, 
hU^f-n- ;UTnv\-y. '<.y:S'xUxi; ) — ;K i^V 

( 0 0 5 3 ] h Kn=3{-j^;?>;p,-j<ygt LXii. ^K, ^' 
xy^. Uy^m. hYa^i^m^. 3-th- 

o^i/gg, P-tHndf-^^,tSg, p- ( 2-t 
Hodfvxhdfi') 4-tHndfixi^^DA. 
^Vy:^)l^^^ym. tt:\iZfi^<7)xx7';umm^^m 

[0 054] ^xXr/WtfCJi, e-;&7-P7^b 
y. /3-7*ne:t7^hy. >S-^^;l/-;g-7*nb^5^ 
hy. .y-yN'lxo^^hy^ T'U^'JK. ^iJ'f-K^i:' 

[ 0 0 5 5 ] ^7t, 2|s:^Jt7).-KUx::?.r;WCJ4^£OU 

LTiintigffiu y^-ft-^ife^i^ffi^ t < . 

itf. y x-Jl-^t^XTt^y^i^^i-ju. 7xx;i/*:;^*y 
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-;l'd^:^7-f ye;>{f-;U, [2- (>3-t KD^J^-v-xb^v 
X^;|/)^i^;Pd^x7 ^ >'il<OXf-^>-^ 
U3-;Pxxx/P. (1.2-i^';«;U;Kdfvx^;p) i^-Vf- 

(2,3-;!:?;m^^>'7-nf;t/) -lO-if^xy ry x.^yx\y 
{00 5b]§rmA)VTfsy^i,t<\iyzY'a^=yii)[^Tf. 

[0057] ^Wm:m\^t>tih^^):s:.X7-Mi±tih 
SbS,^*^'t-u 7 Jtfl-^oxx^^^i^^tgt^^fzfc 
L< {i-^7 ^' vyi^:^)Vif^ymt.fz\t^<n^x^)\^ 

^-ifi^'^y9)vm.±tz\i^(r>j^x^)vmmmmwiy l 
<\i~ry9\yyV:ii)Vt^ymiLti\i.^(r)x.xT-)\^mc 

y'^)^^m±tz^t^(r):Iix^)VmmSL^^ti•y9Uy 
'J:^)V7!f.ym±tz {i^OXXxyl*^tti^f*c^-^tf L 
T7(yE;l'%JiLh-&-^-r S y x^z^-r/PTj) ; t tm^ 
L<. J;0l!?iL<Ji80^;U%JiLb^:g-rS;KUx;:^T- 

:s^xj-)vx'hh, ifz^^v ^-)vmfii''r)V^vyy 

M LT T;i^^ I- > ^y ^-^If- 1 T70=eyl.%JiLh^ 
im.4<yx:^-r/I.T'J)^^i:*<fiFtL<, iO^f^L 
< ii80^;P%JJLh-^*t-S'-Kyxxf-/UTfc 19 , § 

fft t < {i90=e;u%j2Ui-^^r-t5^y xxx;^Ti> 1. . 

[00 58] Wt^frQmy>^t:>fih^y^Vy^Ji])Vif^y 
^t.ti\t^<r^:5LX^)\mmam^>:. LTJi. 1.3- 

y^. i.'i-^y-^yyViDVif^y^^ 2,6-:h7^ 

*>t{4^ii<i>60x>^ryWg^Si^«c*Jif i Lv\ 

( 0 0 5 91 *i|Bsrfflv^A,itsT;i'dj.^>'i!^y 

fcLTti. Xf-U->-:/y3-;K 1. 2-7'nfU>':/ 
y3-;K 1. 3-rDe^yj/U3-;k K 2-7' 

f-i^y^y^-^p, 1, 3_y^^y^y3_,^, 2, 
3-yf-b>j/y3-;k 1 .4-7'^^y^yr?- 

^I'. 1. 5— ^y:^'>'>'':t— *:t'^>'f-yl^^y 3— 
/I'. l-,6-^df-9-yi;:t- /k 1 , 2— v^C?A.df.-»^ 
>>'':t-7k 1.3-v^'aA.;^-tyi/:t-;P, 1,4- 



rJ'y-^k l.B-i/i^'n'vdf-^-y^;^:?/-/^ 1.4 

y>;x^/-;l^^ 1 , 1 0-T*^f-^>:/y3-;P, 
K 1 2- Ht;* >'>-*:t-;l^*Wi?,tT.2,. iti^>{4 

[0060] *l|Bg<7);jryx;:^T>'Wc{4. f\^y9)\^ 
±t:.m(r>:s^x^j\^m^^. 'fy^\yyVi])Vifs 

y^-tfz\i^<n:siX^)\^^>mmf.\:M^^'h\i t 
voyg, Ti^'fy 
t^y^K. x^^)y^^ T-^y-lym. -feAyy 

h'yr:^y'J^jU7t(yWi. '\^lff;&yv*;U;jfyi§. 
1.3-i^^ny:?'>y;^;j,;K>|g^ 1.3-y^?a^y 

^'yy:fj)i'^^ym. 1 , 2-i^:;'DA.d(p-i^yi;;^;i,;}^i/ 
i.3~i^^n^^-^ry'yi2)U7^ym. iA~i^:^ 

^^>Mtt:lizii^<r>j:xr-}liBfS.\^mi^. y~7}V 

~^\^^ym. 'i-^^ymwzm.^ivh^mm 

limiy:^)Vif^ymt tz\t:Li\.t:,(7)JiX'f)VBm&^ 

■^)VV 7 9)m. -ivy ^)Vm. 5 - ( T)V:fi y ± 
W.) X)Viirs-{Vy9)Vm. i^'7i->S. 4. 4' -t' 
y :^-)Vi^:^)V:^.y^^ 4^ 4' -h'7x-;^7;;l^*>' 
4. 4' -f7 j:^;UX— r;l'y;&/P*' 
1.2— t*x (7x7^1^) XrJ-y-p.p' -i;: 

f ixtv^^z;:^)\,it:y^itz\tz. fikcr>JLX 
x>'i^^fi^#c. x;?yhy;^;l,d-:>'e. 7*O^N'yh 
V:frjUTf.ym. 'f-S'y^V'yijA'ffsy^^ tn^y>yh 
hy^y-zhK. hy^£/ys. 3. 4. 3' . 

m;l'*>g|t5it^C:tLf,cox;:^x;l^fi£tt^#:^t-' 

xy®. yyd^. tKo^i^i^M, 3-tK 

n^vSK. P-t Kodrv-^SSK, p- ( 2-h 
Kn^i^xhdfx) 4-kKa^£/i^^'n^ 

Kty:!{4'ec7)x;^-r;l^^ttSl^f<c$-^tf^ i: tT'# 
S^:. e-;^7*07^' hy. /S-rotfrt^^hy. 

^-^f-;k/9-7*t3f^7i?hy, ^->'^'^^7^'^y. 
^y3yh\ 7i?^h'^ffcgiJS^$ni>^x;?.x;P?r 

[006 1] yxXxvUCfi. T/L-^Uy:/ 

yr3-M:i^|.cr):/yr?-;l^^^i; LT. ^xf-b-y^/y 
3-;k hyxf-py:/y3-;p, ^l^yxf-i^y^/y 3 

'-Ky hy^f-uy:/ua-;k .■J^yrf^^f-t' 

>';/y3-;u^i;t^*§il&lillSSl^ya-;k tK 
ndfyy. 4. 4' -vt KD^vt';:?.7xy-7k 
1.4-t'x (/S-t Kndfi^xhaf^Xy-fe'y, 1, 
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(y9-t Ka=^vxh^i/:7x-;u) 
b';^ (p-t Kn:^fi^7x— X— f;p, h';?. 
(p-t KQ^i/7x::^;l/) t';?. (p-bH 

D=3f>'7x::.;P) 1, 2-Tb'x (p-bFndf 

v'7x-;U) xrJ-y. b';^7xy-;^A, b'^7xy- 

U;<^n-;WX:J'y, h UXf-o-;l^7*o>'N-y, 'O:^' 

[ 0 0 6 2 ] ^ :*:%Bg605K'Jx;^rMc{ii^cO>J 

^yM. {2-:^fi^t^^i^;Ux.^jU) y 3i—)Vit-xy ^ y 
(2-^ h^>';<r^U,tCdf>';pxf-;l') 7x:::;l^;f:X7 
VK^^^l-. (4-^ V^i^:^)Vif^-)Vyx.-)\^) .7x 

-^I'Tfv 7 ^ ym^ (2- ( ys -b k n^f v-x h 

X■^;^]^^;^^i^X7 -f >®<OX^^>-j?- 
y n-zl-xx-r/P. (l,2-i^;!);l',t'=^fv-xf-;P) i/^f- 
;U*a7 -f >':t=^-9--(' 9, 10-yb Ka-10-:t=¥-9-- 
(2,3-;e?;l'-if^;^7'i=?e;U) -l(>-:J^X7r7x-fyx^ 
y-io-3!-df-f-f K^t'AW^ixs, c:ti^>^uy^-fk 
-^$r*lt-^^*tLT-^tfitT\ #f>ix4d^'jxx 

[0063] 2ts:^BB£7):l^iJxXT-;L.i: LTJi;J^Uxf-^ 
>-r^7^'L'— ^^}y^vy^\^y^V~Y. 
yxDivyj-vy . (1,4— i^^u'sit-^ 
>i''>f-l/y-r^7:^'lx-K) ^ d^Uxf-i/y-:^7:^i/ 
-b. ^U7'^^>-:?-7:f ^^jy-ny^vy^y 

. a *, .it u xf- 1^ y T u 7 ^' - h fc i 
(00641 Jx;;?.x;P43tJiij ^ 

T $ y^m<r>'^mi\^-m:T s >^coiKbl»± 

*-ri> c t J: -5 Tdf JxxT;K7)^,S^14SriSi6^ 

h 'J -^yp^sX 7 X - h^cT) i; yKxxr^p. ^ 'J y 
hU7x:^;l'*;:^7T-^ MjX (2.4-i^-tert- 
r^;l'7xx;i.) 7it;^7T'f TYy^X (2.4->''-t 
ert-y^yU7x-;l^) 4,4'-b'7x:r^yv':^x7T'Y 
h^^ij yiEx;^x;l-^i:'A5W^.iiS. 
[0065] 2|s:||BHcO;KUx;:(.x;W*{c{4, n^N';!^ Yit 



[0066] *^HJcO.-Kyxx-f;l'4' fc{iffi«Offiicoa 

■^^^j. mmm. vm\. mm. 

mi mm. ^(T^mmmi^^^ii 

[0067] 

mmw. m \r<!K<r>i^fzLxm^Lit. 7xy- 

-'l' / l,l,2,2-rK7:J'nDX:?y<^) 6/4 S^jgJI 

[0068] (IQt^ 1 ) b'x (2-b Kn^i^xf-;l.) 
x^7^^-ftci^L. m^tLX. ^itTJV^-^M. 
cosg/ix^by^y a-;i.gf7g^d^';xXx;l^4»«OKfig 
:8-tc:*f LT T)V 5 A t LTO. OlSmolXJni. . <5? V>-C 
1 . 3. 5- h U ;=< f-;l-2. 4 . 6- hU X ( 3. S-iZ-tert-r^yP- 
4-bKn^i^^y£/;u) <>-(fy {yj,y-jumt^ 
A) ^*^UxXx;U4'«OMB&^l3*fLT0.025inDlZJni. 

SffitT245TCT10^^ig^t^:. iJCV^TSO*^^ 
LT275°C t -C^a LooRje^<7)E:>3 ^ (:T(f T 
0. ImMgt LX § ^>fc|^|g£ET'3^^^aE5^ffo 

[0 06 9] (^fi?92-8feJ:tXit^Jl~2) MIS 

L;t c t m-ammm 1 1 ^< isiat lt^j »jx 
xx;i'$-s-^L;t. n(=tLfz^V'7'-(7ym.mt:miiiz 

^-r, 7xy-;P^-^Ai:jil,3.5-hU^f- 
>'l-2,4,6-b (3,5->'*-tert-7'f-;l'-4-b Ha^i^< 

ys^yi^Xy-b'y. 7xy-;i'i^-fb-^Bi:«7"h^^ 

;^-(^f-;U-3-(3' . 5' -i'-tert-7"^/l^4-b h'ndr i^y 
ai-Jl')rn}:::;i-:^-h]^i}^y. 7xy-;P.^-^ 
5^'X-^ 1/ >-- b'x (3- G, &-i^-tert-7'f-;l^4- 
b K Ddf V 7 X -;W 7-n b>f^- h] (Odt S-f ii-f 

[0 07 0] imm3)fmtLX.EM^Ty^ 

y^ry^^ym'T-t tT^uxx7^;i'«t»c5g^^{cj>^ 
LTo.o5iiioi%msDLT. mmi tmrniztx^oj^x 

[0 07 1 ] (mm4)fmtix. EM^ryi^ 

y^ry^^yj^^t tT*ruxxT;V4'cD^iJ-ldit 

LT0.05iK)l%m!ra LT . <X\' ^Tl . 3. 5- hU ^ f-;W-2, 4, 6 
-hUX (3.5-i/-tert-7'f-;l-4-b YXD^i^'^yi^Jl-) 

^y-ify (7xy-;i^^-^A) ^-•KUxxT-'i-ct^ 
M^-i^izMLXO.OTSaoimiX. HM^l i:PI«lcL 
•CJKi;xx-r>'l'S:«-^t;t. =ft4.iTJt^Uv-cO!|?!itt® 
Sr^ltc^-r. 

[ 0 0 7 2 ] 7 X y -yp^ft-^ 7 y y 
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[0073] 

mi] 





mt 




iv(di«-*) 






O.QISnoiX 
0.025nol9S 


0.52 






O.OIiolS 
0.02ttol% 


0.64 




7JUS Z.">A7t^Jl.7-»l h*- h 


0.02iolX 
O.OOShIX 


0.63 






0.015k»IX 

0.03IIO1X 

O.OSitolX 


0.66 






O.OIboIX 

0.015iol% 

O.DQSioiZ 

Q.D2&tol9: 


0.66 


%k«6 


7xy-il.3R{k^** 
HHMk7>-?-^> 


O.OIfltoIX 
O.OIototX 
0.006>olS 


n 




7 X H JWUXJj; >Bi^ ^ 


O.OISiolJ 
Q.02nolX 
O.D25iotX 
O.OOIiotX 


0.68 






O.Q2iaotS 

O.OIinoIX 
0.02inQi% 


0.69 






0.0]5iotX 


0.31 








0.25 


itma 






0.67 




=»fk7>^=E> 

7xy-Jua5^k^*A 




0,67 



[0074] 



=5: ifA.coibffli&fsrtiT* S . 



^m^kMi^mmzT s i # i # 



